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PROCEEDINGS 


NOTICE OF REGULAR MEETING. 


A REGULAR meeting of the Boston Society of Civil Engi- 
neers will be held on 


WEDNESDAY, MAY 16, 1917, 


at 7.45 o'clock P.M., in CHIPMAN HALL, TREMONT TEMPLE, 
Boston. 

Lieut. George D. Murray, United States Navy, will address 
the Society on “‘ The Problems of Aviation as Applied to the 
Navy.” 

A representative of The Burgess Company, of Marblehead, 
will also be present and will speak on “‘ Aviation,” illustrating 


his remarks with lantern slides. 
: S. E. TiInkKHAM, Secretary. 


PAPERS IN THIS NUMBER. 


Address at the Annual Meeting, March 21, 1917. Richard 


A. Hale. 
“China Mills Dam and Sluiceway of Suncook Mills.” 
Arthur T. Safford. ' 
“When to Dimension in Feet and Inches and When in 
Inches Alone.’’ Sturgis H. Thorndike. 
‘Needs of the Engineers in War.” 
1* 
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CURRENT DISCUSSIONS. 
Discussion 
Paper. Author. Published. Closes. 


‘History and Present Sta- 
tus of the Concrete Pile 
Industry.” Charles R. Gow. April. Aug. 10. 


Reprints from this publication, which is copyrighted, may be made pro- 
vided full credit is given to the author and the Society. 


Contributors are hereby notified that proof will not be submitted to 
them for examination unless requested before the roth of the month preceding 
the month of publication. 


MINUTES OF MEETINGS. 


Boston, April 11, 1917. — A special meeting of the Boston 
Society of Civil Engineers was held this evening in Lorimer 
Hall, Tremont Temple, Boston, and was called to order by the 
President, George C. Whipple, at 7.50 o’clock. There were 
about 250 members and guests, including representatives from 
the Boston Section of the American Institute of Electrical 
Engineers, the American Society of Mechanical Engineers, the 
Boston Society of Architects and the Boston Architectural 
Club. 

The President welcomed most cordially the members of 
other organizations which had been invited to join in this ‘‘ Mili- 
tary Night”’ of the Society, and delivered a short address on 
what the Society should do in war time, and suggested certain 
work which the Society should take up. A communication 
was read by the Secretary in relation to the formation of a 
. regiment of engineers and practical construction men in con- 
nection with the division of troops Colonel Roosevelt is planning 
to take to France if permission of the War Department is ob- 
tained, and enrollment blanks were presented. 

The President then introduced the first speaker of the 
evening, Lieut.-Col. W. P. Chamberlain, Medical Corps, U.S. A., 
who spoke on “ Military Sanitation,” illustrating his remarks 
with lantern slides. 

Capt. F. B. Downing, Corps of Engineers, U. S. A., fol- 
lowed with an interesting talk on the ‘‘ Organization and Duties 
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of Engineer Troops,’’ which was also illustrated with many 
slides, showing the work of the engineer, not only in our Civil 
War but in the present European War. 

The last speaker was Capt. John F. Osborn, a member of 
the Society, who spoke particularly on the engineering instruc- 
tion now being given in the First Corps of Cadets, Massachu- 
setts National Guard, and on the movement to change the 
Corps from infantry to engineers. His talk was illustrated 
with lantern slides. 

Mr. C. W. Sherman offered the following resolutions which 
were adopted by a unanimous vote: 


Whereas, the First Corps of Cadets, Massachusetts National 
Guard, has, at the request of the War Department, undertaken 
to form a regiment of engineers to complete the organization 
of the New England division of the National Guard; and ° 

Whereas, it is the sense of this meeting that the city of 
Boston is the only practicable location for the headquarters of 
such a regiment, because of the fact that it is the engineering 
center of New England, the location of the largest engineering 
societies in New England, and in close proximity to some of 
the leading engineering schools in the country; and { 

Whereas, it is the sense of this meeting that the Boston 
Society of Civil Engineers would be better able to codperate 
with the First Corps of Cadets in the organization and main- 
tenance of such a regiment than with any other existing military 
organization; ; 

Now, therefore, be it resolved, that it is the sense of this meet- 
ing that the Boston Society of Civil Engineers should officially 
endorse the organization of such a regiment and codperate in 
every way with the First Corps of Cadets in the organization 
and maintenance thereof; and be it further 

- Resolved, that the Board of Government be requested to 
appoint a committee which shall immediately take steps for 
the codperation on the part of this Society in every possible 
way in the organization of such a regiment. 


Past President Gow offered the following, which was adopted 


by a unanimous vote: 


Voted: That the President of the Society be authorized 
to appoint a committee to study the necessary steps for the 
closer codperation of the sanitary engineers with the medical 
division of our army. 
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After passing a vote of thanks to Colonel Chamberlain and 
Captain Downing, for their kindness in coming before the Society 
and giving the interesting and instructive addresses to which 
we had listened, the Society adjourned. 

S. E. TINKHAM, Secretary. 


Boston, April 18, 1917. — A regular meeting of the Society 
was held this evening at Chipman Hall, Tremont Temple, and 
was called to order by the President, George C. Whipple, at 
8 o’clock. There were 90 members and visitors present. 

The reading of the record;of the annual meeting was dis- 
pensed with, and it was approved as printed in the April JOURNAL. 

The Secretary ‘announced the election, by the Board of 
Government, of the following members: Stuart E. Coburn, 
Grover Cleveland Coffin and Frank Sidney Hanf. 

The Secretary reported, for the Board of Government, 
that, under authority of a vote passed at the annual meeting, 
the following committees had been appointed: 


On the Library —S. E. Tinkham, H. F. Bryant and ,F. I. 
Winslow. 
On Publication —C. W. Sherman, L. E. Moore and A. W. 
ean. 
On Papers and Program — G. C. Whipple, S. E. Thompson, 
C. T. Fernald, A. W. French, H. J. Hughes, E. H. Rockwell and 
S. E. Tinkham. 


i As Membership — R. A. Hale, E. R. Kimball and P. C. 
ash. 
On Run-Off — A. T: Safford, H. S. Boardman, “XH. 
Goodnough, R.-A. Hale, H. A. Moody, C. H. Pierce, G. E. 
Russell, C. W. Sherman, W. F. Uhl and D. M. Wood. .. 
On Revision of Civil Service Rules — F. H. Fay, C. R. Gow, 
R. M. Whittet, J. E. Carty and E. H. Rogers. 


The President announced the death of Past President Joseph 
P. Davis, which occurred on March 31, 1917, and later in the 
meeting Vice-President Sherman announced the death of Otis 
F. Clapp, a member of the Society, which occurred on March 
3, 1917. 

The President was requested, by vote,to appoint committees 
to prepare memoirs. He has appointed the following committees: 


ea 


A 


eS ee ee 


a 
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On memoir of Joseph P. Davis, Messrs. F. P. Stearns and 
E. W. Howe. 

On memoir of Otis F. Clapp, Messrs. W. D. Bullock and 
I. S. Wood. 

The President then introduced Past President Charles R. 
Gow, who, with the aid of numerous lantern slides, gave a most 
interesting description of the various forms of concrete piles, 
substantially as covered by his paper printed in the April, 1917, 
number of the JouRNAL of the Society. 

With Vice-President Charles W. Sherman in the chair, 
a discussion followed in which the following took part: Mr. 
Thomas W. Clarke, of the New England Foundation Company; 
Mr. L. Hart, of the Raymond Concrete Pile Company; Mr. 
John T. Scully and Mr. H. E. Sawtell. 

Adjourned. - 

_S. E. Tinxuam, Secretary. 


APPLICATIONS FOR MEMBERSHIP. 


[May 4, 1917.] 

Tuer By-Laws provide that the Board of Government shall 
consider applications for membership with reference to the 
eligibility of each candidate for admission and shall determine 
the proper grade of membership to which he is entitled. 

The Board must depend largely upon the members of the 
Society for the information which will enable it to arrive at a 
just conclusion. Every member is therefore urged to communi- 
cate promptly any facts in relation to the personal character or 
professional reputation and experience of the candidates which 
will assist the Board in its consideration. Communications 
relating to applicants are considered by the Board as strictly 
confidential. a ; 

The fact that applicants give the names of certain members 

as reference does not necessarily mean that such members en- 
dorse the candidate. coe 

The Board of Government will not consider applications 
until the expiration of twenty (20) days from the date given. 
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Lonc, Witt1aM James, Woonsocket, R. I. (Age 24, b. Woonsocket, 
R. I.) Educated in public schools of Woonsocket and at Rhode Island 
School of Design, Providence; is now taking course in reinforced concrete 
engineering. Spent three summers as time clerk and waterboy for Woon- 
socket Water Dept.; for past six years has been with Eastern Construction 
Co., engineers and general contractors, Woonsocket; has served as time clerk, 
cost clerk, subforeman, foreman, and draftsman, and is now estimator for 
that company. Refers to F. A. Caldwell, D. R. Howard, F. H. Mills, C. F. 
Parker and Arnold Seagrave. 

PALMER, WALTER THoMAS, Faneuil, Mass. (Age 27, b. Caywood, 
Ohio.) From 1910 to 1911, student at Ohio State University; in 1911 and 
from 1915 to date, evening student, Carnegie Inst. of Technology. From 
1907 to 1910, rodman with Rock Island Ry.; from 1911 to 1913, resident 
engineer with Lake Erie & Northern Ry.; from 1913 to 1915, engineer on 
erection of structural steel and reinforced concrete with Dominion Bridge 
Co. and Cramp & Co. respectively; from I915 to 1917, with Witherow Steel 
Co. on design of reinforced concrete and sale of reinforcing steel; is now New 
England manager for this company. Refers to W. M. Bailey and B. S. 
Brown. 

Propst, ARTHUR FREDERICK, Roslindale, Mass. (Age 38, b. Brooklyn, 
N. Y.) From February, 1896, to March, 1900, with Keuffel & Esser Co., 
New York, N. Y.; from March, 1900, to September, 1902, with Eugene 
Dietzgen Co., New York; employed temporarily by John Matthews, Inc., 
manufacturers of carbonated waters; from February, 1904, to August, 1906, 
with Kolesch & Co., manufacturers of surveying instruments and importers 
of drawing materials; September 1, 1906, became associated with G. G. 
Ledder under firm name of Ledder & Probst; since December 1, 1909, has 
conducted the business alone, and is now president and treasurer of Ledder 
& Probst, Inc. Refers to H. S. Adams, H. F. Bryant, J. H. Duffy, R. K. 
Hale, B. L. Makepeace, E. E. Pettee, R. H. Whiting, F. J. Wood and H. B. 
Wood. 


St. AmManp, Louis J., Roxbury, Mass. (Age 27, b. Boston, Mass.) 


Graduate of Boston English High School, 1909; later took courses in struc- 
tural designing, reinforced concrete and hydraulics at Franklin Union. In 
1910 and 1911, transitman with Fuller Whitney Surveys Corp’n; in 1911-12, 
assistant engineer with Silverman Engrg. Co., and with T. A. Appleton; in 
1912, assistant in office of Whitman & Howard; in 1913 and 1914, construc- 
tion engineer for Tyson, Weare & Marshall on construction of New Fish Pier; 
in 1914-15, construction engineer with J. J. Prindiville Co., on new state 


armory; in 1916, engineer with W. F. Kearns Co.; is now engineer with. 


James E. McLaughlin, architect. Refers to E. W. Colby, Channing Howard, 
D. P. Kelley, T. R. Lyons and E. B. Richardson. 

Uiiian, HyMAN Benjamin, Dorchester, Mass. (Age 21, b. Lowell, 
Mass.) Graduate of Mass. Inst. of Technology, 1916, degree of B.S. From 
June to November, 1912, resident engineer with Massachusetts Highway 


—_— > 
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Comm.; from December, 1916, to March, 1917, with Fay, Spofford, and 
Thorndike; is now opening office in land development and subdivision work 
in Detroit, Mich. Refers to C. R. Berry, R. W. Horne, T. F. McSweeney, 
H. F. Sawtelle and C. M. Spofford. 


LIST OF MEMBERS. 


ADDITIONS. 


Mattson, Wiliam R....................2 Vogel Terrace, Brookline, Mass. 
PMIRInO MILER YG Ac eet koe a. Uh 1079 Columbus Ave., Boston, Mass. 


CHANGES IN ADDRESS. 


Atwoop, THomas C. . The Foundation Co., 233 Broadway, New York, N. Y. 


BROWN, ©. LEONARD. * or. 20.4.3 mitts oetere 29 South St., Southbridge, Mass. 
CHAPMAN, BENJAMIN R.............-...-.% The Checkerton, Brockton, Mass. 
EBERHARD, WALTER C...................12 Spellman Terrace, Rutland, Vt. 


ELKINS, CLAYTON R...Room 305, Central Union Depot Bldg., Cincinnati, O. 
FERGUSON, JOHN N., 
Commission on Water Ways and Public Lands, State House, Boston, Mass. 


‘POs as el Coe ee 1200 Jones Bldg., Pittsburgh, Pa. 
UEP HARIE RO oe, cise... SG eo cae ee 27 School St., Manchester, Mass. 
GREEN, Howarp W., Miraflores Water Purification Plant, Corozal, C. Z. 
LASTS 5 LE ORS EY alee gg Manila, P. I. 


JEFFERS, ROBERT B., 
Beechwood Park, care of 734 Ridgeway Ave., Rochester, N. Y. 
ISIMBAEL, JOSEPH Ele. cco ine bors Miami Conservancy District, Dayton, Ohio 
KNOWLEs, Morris, 
1200 B. F. Jones Law Bldg., cor. Fourth Ave. and Ross St., Pittsburgh, Pa. 


INE WSOMMRER YRS: fie... 20.2 ese ce cee 33 Intervale St., East Lynn, Mass. 
PeURNSSE Sam te AOD TL hia eee ete NY Ty an SE a Ths Leos vay aisle a pm sters Lowell, Mass. 
SSC ie UBS 229 7 os 0 Se i Town Engineer, Norwood, Mass. 
SoKoLL, Jacop M......................--+P. O. Box 453, Greenfield, Mass. 
STRATTON, GEORGE E..............U.S. Reclamation Service, Malta, Mont. 
DEATH. 
MORSE Vat ae MISE ISR TSS One rs aso are dich oso ses areaisle anal F s.e ala@iw ses eae April 23, 1917 
RESIGNATIONS. 


(In effect March 21, 1917.) 


ACKERMAN, ALEXANDER S. Coiiins, Harry B. 
ALLARDICE, JAMES P. LEDDER, GOTTFRED G. 
BAINBRIDGE, RANDOLPH PinKHAM, MILLARD B. 


Simmons, JOHN E. 
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EMPLOYMENT BUREAU. 


Tue Board of Government maintains an employment 
bureau for the Society, to be a medium for securing positions 
for its members and applicants for membership, and also for 
furnishing employees to members and others desiring men capa- 
ble of filling responsible positions. 

At the Society rooms two lists are kept on file, one of posi- 
tions available and the other of men available, giving in each case 
detailed information in relation thereto. 


MEN AVAILABLE. 


400. Age 26. Graduate of Dartmouth College, degree of B.S. Has 
had three years’ experience as transitman and assistant engineer on municipal 
work; experience includes drafting and other office work, paving and sewer 
construction. Will consider any position along civil engineering lines. Salary 
desired, $25 per week. 

4o1. Age 24. Educated in public schools and at Technical College, 
Nova Scotia. Was for two years provincial land surveyor in that province; 
has also had some experience in general engineering and construction work. 
Desires position as transitman. Salary desired, $60 per month. 


LIBRARY NOTES. 
RECENT ADDITIONS TO THE LIBRARY. 


On Military Engineering and Related Subjects. 
Notes on Military Explosives. Erasmus M. Weaver. 
Elements of Military Hygiene. P. M. Ashburn. 
Fundamentals of Military Service. Lincoln C. Andrews 
and Leonard Wood. 
Manual of Military Hygiene. Valery Havard. 
Military Map Reading. C. O. Sherrill. 
Military Preparedness and the Engineer. Ernest F. 
Robinson. 2 
Military Sketching and Map Reading. Loren C. Grieves. 
Mosquito Control in Panama. Joseph A. LePrince and 
A. J. Orenstein. 
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Notes on Field Fortification. Army Field Engineer School. 
Studies in Minor Tactics. Department of Military Art, 
Army Service Schools. 


U. S. Government Reports. 
Report of National Coast Defense Board, 1906. 
Production of Lumber, Lath and Shingles in 1915 and 
Lumber in 1914. J. C. Nellis. s 
Sewage Disposal on the Farm. George M. Warren. 
The Windbreak as a Farm Asset. Carlos G. Bates. 


State Reports. 

Connecticut. Biennial Report of Highway Commissioner 
for Term ending September 30, 1916. 

Illinois. Addresses and Papers on Insurance. Rufus M. 
Potts. 

New Hampshire. Annual and Statistical Report of Public 
Service Commission for 1914-15; Reports and Orders of Public 
Service Commission for two years ending August 31, I9I6. 


County Reports. 
Essex County, Mass. Engineer’s Report for 1916. 


Municipal Reports. 
Auburn, N. Y. Annual Report of Water Board for 1916. 
Boston, Mass. Annual Report of Public Works Depart- 
ment for 1915. 
Brookline, Mass. Annual Report of Water Board for 1916. 
Burlington, Vt. Annual Report of Water Department 


for 1916. 
Concord, Mass. Annual Report of Board of Health for 
1916. Ve 
Concord, Mass. Annual Report of Road Commissioners 
for 1916. 
Laconia, N. H. Annual Reports of Board of Public Works 
for 1916. 


New Bedford, Mass. Annual Report of Engineering De- 
partment for 1916. 
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New Bedford, Mass. Annual Report of Water Board for 
1916. 

New York, N. Y. Report to Board of Estimate and Ap- 
portionment on Design of Outlet Sewers and Sewer Outlets, 1917. 

Northampton, Mass. Annual Report of Water Commis- 
sioners for 1916. ; 

Plymouth, Mass. Annual Report of Water Commis- 
sioners for LQ16. 

Springfield, Mass. Annual Report: of Water Commis- 
sioners for 1916; Office Reference Pamphlet, Municipal Water 
Works, I916. 

Wellesley, Mass. Annual Reports of Water and Municipal 
Light Commissioners for 1916. 


Miscellaneous. 

Bibliography of Colloids. Thorndike Saville. Gift of 
author. ; 

Canada, Department of Mines: Feldspar in Canada, by 
Hugh S. de Schmid; Cobalt Alloys with Non-Corrosive Proper- 
ties, by Herbert T. Kalmus and K. B. Blake. 

Report on Destructive Action of Sea Water on Concrete. 
W. Watters Pagon. Gift of author. 

State Sanitation: A Review of the Work of the Massachu- 
setts State Board of Health. George Chandler Whipple. Gift 
of Harvard University Press. 

University of Maine: Tests on Corrugated Metal Culverts. 


LIBRARY COMMITTEE. 


NEW ENGINEERING WORK. 


(Under this head a brief description of new engineering work contem- 
plated or under construction will be presented each month. Engineers and 
contractors are requested to send descriptions of their work to the Secretary, 
715 Tremont Temple, Boston, before 1st of each month.) 


Commonwealth of Massachusetts.— METROPOLITAN WATER 
AND SEWERAGE Boarb. — Water Works. — A contract has been 
awarded to F. A. Mazzur & Company for furnishing and erect- 
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ing, at the Arlington Pumping Station, a steam turbine- driven 
centrifugal pumping unit, having a capacity of 3 000 000 gals. 
in twenty-four hours when pumping against a head of 320 ft. 

Surveys have been completed for a 66 o00-volt transmis- 
sion line between the Wachusett and the Sudbury dams, approxi- 
mately fifteen miles in length. 


METROPOLITAN WATER AND SEWERAGE BoarD. — Sewerage 
Works. — Work in progress: Section 98 and Section 102, Welles- 
ley Extension. 

Work contemplated: Sections 99, 100 and ror, Wellesley 
Extension; extension, Deer Island outfall. 


METROPOLITAN PARK Commission. — Charles River Reser- 
vation. — The work of completing the construction of re- 
inforced concrete bridge over the Charles River at North Beacon 
Street, Boston and Watertown, is in progress. 

Work of completing the construction of reinforced concrete 
bridge over the Charles River at Commonwealth Avenue, 
Newton and Weston, is in progress. 

General. — Work of road repairs in the various divisions is 
in progress. 


Boston TRANSIT COMMISSION. — Dorchester Tunnel. — The 
work on Section F, which includes the Broadway Station and 
the approach for surface cars leading from Foundry Street to 
the upper level of the station, is in progress. 

Work on Section G, which extends from West Fourth Street 
to Old Colony Avenue, and includes the crossing under the 
New York, New Haven & Hartford Railroad tracks near West 
Sixth Street, is in progress. 

Work on Section J, which includes the station at Andrew 
Square, is in progress. 

On account of the scarcity of skilled labor, etc., the con- 
tractors have not been able to complete their work at the times 
stipulated in the contracts. After these contracts have been 
completed, there will remain to be let the contracts for the in- 


terior finish of these stations. 
The repaving of Summer Street over the portion of the 
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tunnel extending from High Street, through Dewey Square and 
to Dorchester Avenue, has been awarded to Henry S. Clark, and 
work will begin at once. 


City of Boston. — PusLic Works DEPARTMENT, HIGHWAY 
Division, PAvinG SERVICE.— Work is in progress on the 
following streets: 


West Broadway, from Dorchester Ave. to E St. Asphalt. 

St. Rose St., from South St., about 416 ft. northerly. Bituminous macadam. 
Granada Ave., from Metropolitan Ave. to Ethel St. Bituminous macadam. 
Cornell St., from Orange St. to Colberg Ave. Bituminous macadam. 
Caledonian Ave., from Spring St., 200 ft. northerly. Grading. 

Augustus Ave., from Metropolitan Ave. to Ethel St. Bituminous macadam. 
Vista St., from Augustus Ave. to Malvern St. Bituminous macadam. 
Patten St., from Hyde Park Ave. to Bourne St. Bituminous macadam. 
Lorne St., from Harvard St., 650 ft. northerly. Asphalt. 

Temple St., from Spring St. to Ivory St. Asphalt. 

Epping St., from Washington St. to Norfolk St. Asphalt. 

Lithgow St. from Talbot Ave. to Wainwright St. Asphalt. 

Hill Top St., from Granite Ave. to Hallet St. Bituminous macadam. 
Amory St., from Centre St. to Bragdon St. Granite block. 

Norfolk Ave., from: Shirley St. to Burrell St. Artificial walks. 
Albany St., from Dover St. to Northampton St. Granite block. 

Canal St. from Haymarket Sq. to Causeway St. Granite block. 

Lincoln St., from Essex St. to Beach St. Granite block. 
McKinley Sq., from State St. to Central St. Granite block. 


Asphalt patching, Miscellaneous streets. Asphalt. 


New York, New Haven and Hartford Railroad. — Con- 
STRUCTION DEPARTMENT.— Work consists of new 39-stall 
engine house, 95 ft. turntable, ash pits, boiler house, office build- 
ing, water tank and necessary trackage. 

During past month completed the following: F mendeone 
for office building; placing timber work on turntable rim, and 
erecting superstructure of sand drying plant. 

Progressing on the following: 

Engine house: Erection of superstructure and installation 
of heating and drainage systems. 

Office building: Erection of superstructure and Ete 
of plumbing system. 

Boiler house: Pouring concrete foundations. 

Building ash pits. 

Excavating for and pouring concrete foundations for water 
tank and plugs. 


ae 


on. 
\ 
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The Fore River Shipbuilding Co., Quincy, Mass., has the 
following work in progress: 


4 Two oil tank steamers for Texas Co. . 

; Two oil tank steamers for Mexican Petroleum Co. 
~ Five cargo steamers for E. F. Luckenbach. 

Two cargo steamers for Cunard S. S. Co. 


It is not considered expedient to publish the list of govern- 
ment work on hand at this time. 
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PAPERS AND DISCUSSIONS 


This Society is not responsible for any statement made or opinion expressed in its publications 


ADDRESS AT THE ANNUAL MEETING. 
(March 21, 1917.) 


By RicHAarp A. HALE, PRESIDENT, BosToN SociETy oF CiviL ENGINEERS. 


In the annual address which the President, according to the 
by-laws, shall deliver at the close of his administration, it is 
desirable to consider some of the present conditions and the 
problems that are to be met in the future. The high ideals of 
the Society in regard to engineering ethics have been maintained 
as in the past. The personnel of various state commissions 
more frequently includes the trained engineer than in the past, 
and his technical training, in considering problems, renders him 
of especial value to other members whose training has been 
along other lines. 

A good business judgment is necessary in connection with 
the technical training, to determine whether, from a financial 
point of view, many undertakings are desirable. The codpera- 
tion of this Society is appreciated by various commissions, who 
recognize that technical skill and thought is of great assistance 
in carrying out the lines of work in which they are interested. 
This codperation with the state should be the duty of engineers 
as far as possible; and the Legislative Committee of the Boston 
Society of Civil Engineers, which has appeared to discuss various 
bills which were presented ‘to the legislature and in which en- 
gineers and municipalities in general were interested, has shown 
its usefulness in various ways. 

203 
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The subject of expert testimony should always receive 
careful consideration. In cases submitted to the Courts for 
decisions, the testimony of expert engineers on the opposing 
sides is often conflicting and bewildering to the Court, and 
shows wide variations in statements presented. This may be 
due to differences in the points of view which the experts take of 
the case, each looking at it at a different angle from his brother 
expert; and there are oftentimes as many angles as experts. 
It has been suggested by one of our past presidents, in a well- 
written paper on Expert Testimony, that the German Court 
method be adopted. This provides that the expert be appointed 
and remunerated by the Court, in order to remove any tendency 
to favor the side on which he is retained. It does not seem 
feasible to adopt this method without modifications. Differ- 
ences of opinion exist among those who have made careful 
studies of the cases with which they are connected, and they 
may be honest in their belief along the lines in which they testify. 
The chief problem, often perplexing to the Court, is to sift the 
truth from the various presentations. At the present time 
there does not appear to be as. great a tendency as formerly to 
bring cases involving, expert witnesses and scientific testimony 
into the courts, but rather to meet in conferences to arrange 
settlements without resorting to long and expensive trials. 
The engineer can fill an important part in these conferences of 
counsel, and aid materially in arriving at logical conclusions. 
The business judgment of the engineer, in connection with his 
scientific training, makes a combination that is desirable in 
such matters. 

Cases involving technical matters are now referred more 
frequently than formerly to engineers as arbitrators, with much 
_ saving of time and expense compared to what would be involved 

in the natural course of court procedure. As.an illustration, a 
case may be cited which occurred some years ago in a neighbor- 
ing state, involving. the interpretation and division of water 
rights among seven or eight owners. A suit was brought by 
one of the parties against the others. The case involved many 
engineering features which were matters of fact. One of the 
former members of this Society (now deceased) and the. writer 
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were retained by opposing parties. As it appeared a great 
waste of time and expense to work up in duplicate the detail 
of the case, the writer suggested that, with the consent of counsel, 
a joint report should be made on agreed facts. This method 
appealed to all parties to such an extent that the Court appointed 
a commission, consisting of the two engineers and a lawyer, the 
latter to advise on legal points. With the writer as chairman, 
hearings were held and testimony taken regarding facts which 
it was desired to present by counsel, and a joint report on the 
technical details was finally made and approved by the Court, 
and all parties were satisfied. It was a grim satisfaction to the 
writer as a commissioner to request the counsel to make the 
examination of witnesses more brief, as the testimony presented 
was of no great value to the Court. 

In a case now in progress before an auditor, the engineers 
on both sides were authorized to make a joint report on many 
facts which would have been bewildering to present in any 
other way, as they were extremely voluminous and would have . 
become hopelessly involved in cross-examination. Under this 
agreement, many extensive tables of figures, computations, etc., 
were presented in a clear and logical manner. 

An engineer at times meets counselors who are so anxious 
to win their cases that, rather than seek the truth, they devote 
themselves to obtaining evidence to suit their views of the case. 
What they are seeking is manufactured evidence. Fortunately, 
‘such lawyers are very rare, and during the writer’s experience in 
expert cases, extending over the last thirty-five years, he has 
formed many friendly and enjoyable acquaintances among the 
members of the legal profession. hee? 

In the preparation of cases, the engineer should follow a 
logical, clearly defined plan; should be concise in his statements, 
and give clear illustrations of what he is attempting to show. 
Such methods are appreciated by the Court, and more weight 
is given to testimony of such character than in a poorly prepared 
case. aca a. 

I have probably told you what' many of you already knew, 
-but it may suggest some thoughts to the younger members of 
the Society. ag 
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At the present time, when Preparedness and Efficiency are 
thé watchwords of the hour, the thought of the engineer naturally 
turns to those matters in which greater efficiency can be attained, 
and among those more apparent is conservation of the natural 
resources, particularly water power. With the high cost’ of 
fuel, attention is naturally attracted towards the utilization of 
water power to the best advantage and greatest economy. 
When one sees the quantity of flood water wasting in the spring, 
and considers how much assistance it would render in the sum- 
mer, in periods of low flow, one feels that conservation of re- 
sources should receive greater attention. 

This matter, as is well known, has been studied in this state 
for several years past, and interesting records of the flow of 
streams are being compiled and studies are being made for reser- 
voirs at the head waters. The subject offers a wide field for 
investigation by engineers and requires careful consideration. 
Whether the results attained are commensurate with the ex- 
pense incurred, and how the expense is to be apportioned, are 
difficult problems. 

In the use of storage reservoirs at the sources of the streams, 
when developing water powers and acquiring riparian rights, 
building dams and necessary regulating gates, a large expense 
miay be incurred in proportion to the benefits gained. These 
problems should be considered so as to give to the water-power 
users along the stream definite information as to the amount of 
water which will be delivered from these reservoirs at periods 
when most necessary to all parties. The distances from the 
reservoirs to the dam at which the water will be used, and 
whether the use by parties along the stream is for twenty-four 
hours or for ten hours per day, are important in determining 
the value of the power. The value of the water for manufac- 
turing purposes is much greater than for power, which can be 
replaced. The use of the water for bleaching, dyeing, etc., may 
be of such importance as to warrant a large outlay in reservoirs. 

This is one of the problems that presents itself to the en- 
gineer at this time, when efficiency is desirable. The results of 
the large reservoirs, constructed by the National Government 
at the head waters of some of our large rivers, to aid navigation, 
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have not been what were hoped, but they have proved of great 
benefit to water-power users lower down on the stream. In all 
cases there is difficulty in correctly forecasting wet or dry seasons. 

The entire field opens up an opportunity for the engineer 
to show his skill in these problems. The careful study that is 
being made on conservation in this state is of great value in 
connection with the measurements of the flow of streams. Our 
adjoining states are taking up the subject, and appropriations 
are being made for studies of conservation and stream flow. 

With the heavy freight congestion of the railroads, some 
method of relief is sought, and the possibility of water trans- 
portation on the Connecticut and Merrimack rivers and by 
proposed canals is being considered; these, problems give op- 
portunities for the transportation engineer to investigate the 
economic conditions and whether the results to be obtained are 
commensurate with the expense. 

In this connection the subject of inland waterways is promi- 
nent, and this afternoon we are to have the pleasure of listening 
to a description of the development of one of the finest systems 
of inland waterw aye in the country and its effect on rail trans- 
portation. 

In our own state an investigation was made about eight 
years ago by the writer for the Massachusetts State Improve- 
ment Commission, regarding the possibility of reviving various 
waterways that had been projected, and in some cases de- 
veloped, during past years. The situations, both topographi- 
cally and regarding conditions of environment, were essentially 
at variance with those in New York state, and the results of the 
investigation were not specially favorable. As an illustration: 
In the study of the old Middlesex Canal, from Lowell to Boston, 
it was found that although the original bed of the canal was 
available at portions of its location, other portions had been 
built upon, and the terminals in Boston were occupied by valuable 
property. The supply of water required for lockage purposes, 
to be taken from the Concord River, was a serious matter, as 
the active season of navigation would occur during the summer 
months when the flow of the stream was lowest, and the water 
was of the greatest importance to manufacturers located on the 
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lower portion of the stream. Its greatest ‘value is for general 
manufacturing uses in dye houses, bleacheries, etc., for con- 
densing, etc., being greater than its value for power, for which 
substitution could be made. When the Boston & Lowell Rail- 
toad was started, it was found that rail competition could not 
be met, and the Canal Company finally went out of business. 
The length of the route had some effect on the situation. 

Another projected canal was proposed in 1825, by Col. 
Loammi F. Baldwin, from Boston across the state to the Connecti- 
cut River, and thence to the Hudson River by way of a tunnel 
through Hoosac Mountain. At the time of the state report, 
in 1909, it was found that the damages to the various water 
powers located along the proposed route, on account of diversion 
of water for lockage, would reach an excessive amount. It 
was also found that many ponds, rivers, etc., from which a 
water supply for lockage was expected, were being utilized for 
domestic supplies and were not available for a canal. Various 
conditions of this kind showed the water route to be unfeasible. 

Similar conditions existed along the Blackstone River, 
where the Worcester and Blackstone Canal was located, and 
where a railroad was eventually built, and freight went by rail 
instead of by water. The rates by rail proved more economical, 
and the water is now used for manufacturing purposes through- 
out the Blackstone Valley, and is of great value to the mill 
owners. Other short canals have not been financially successful 
in competition with railroads in this state, as shown by their 
general history. 

The Cape Cod Ship Canal, completed in recent years, has 
been successful in providing a shorter route to New York and 
the South, and has promise of being a financial success. There 
is no disparagement intended of water routes in comparison with 
rail routes if a more economical transportation can be assured, 
but location, distances, centers of distribution, etc., must be 
considered in individual cases, and whether a system of inland 
ways for Massachusetts can be successfully developed remains 
to be solved by the skill and ingenuity of the engineer. 

The conditions in the state of New York, with its network 
of canals and canalized rivers and large western commerce, 
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present most favorable conditions for water transportation, 
which doubtless will show a saving over rail routes. We should 
all greet with pleasure any developments in waterways and 
terminals in this state that will prove economical investments 
for the community. 

The attempted regulation and conservation of water power 
by the National Government has resulted in a chaotic condition 
of affairs, as indicated by various bills and amendments before 
the present Congress, which failed to pass. The experience of 
private water-power development during the last seventy years 
has indicated the large investments required in building the 
works and the years that elapse before adequate returns are 
made to those whose funds are invested. Companies now 
prosperous have had their times of depression; one company, 
as was remarked by one of its officers, paid one dividend on 
expectation and lost twelve on facts. The history of water- 
power companies in the middle and southern states shows that 
financial reorganization and readjustment have been of frequent 
necessity, and investors have suffered accordingly. 

Taxing a water-power franchise, which in its development 
produces taxable property and develops new industries in a 
community, produces a heavy burden on the subject, and the 
result has been the abandonment of water-power developments 
until well-defined policies of the National Government are 
settled by national legislation. 

The general dam law of June 23, 1910, contains such drastic 
provisions that it has prohibited water-power development in 
navigable rivers since its enactment. This act authorizes the 
imposition of rents and royalties to be paid into the Federal 
treasury upon all water power developed. Since that time bills 
have been introduced to amend the claims of the Government 
regarding their rights and charges for this power. It is claimed, 
apparently with justice, that the United States has no general 
sovereignty over or property interest in navigable waters, and 
Congress no power to legislate concerning them except for the 
regulation of interstate and foreign commerce. If that is the 
case, Congress has no power to require proprietors of lands upon 
navigable rivers and owners of riparian rights to pay to the 
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Federal Government, royalties and charges for the use of their 
own property. The various states of the Union have sole 
sovereignty and control over these rivers, holding them in trust 
for their citizens. Those parties to whom these rights have 
been granted by the state own all property rights and interest 
in the beds and waters of the streams, and are entitled to the 
enjoyment of them to the exclusion of people of all other states, 
subject only to certain uses for navigation as regulated by 
Congress, and subject to state rights already granted. These 
propositions do not involve the power of taxation, federal or 
state. The property and business of those parties who construct 
dams are subject to federal and state taxation without special 
provision. This does not controvert the power of the United 
States to fix rents measured by the water power developed on 
public land which is leased for dam sites and transmission lines 
as provided in the Myers Bill. The Supreme Court, only two 
days ago, has sustained injunctions ousting certain hydro- 
electric power companies from Federal forest reservations and 
upheld Federal and limited state sovereignty in developing 
resources in public lands in the western states. Regulations 
of the Departments of Agriculture and of the Interior directing 
the removal of this property from the public lands unless Federal 
permits were secured, were sustained. The power companies 
had permission from Utah to develop water power on the forest 
reservations for public purposes, and in court they contended 
that the State and not the Federal Government had authority 
to permit use of public lands within their borders, even on Federal 
government land. The Government contended that large 
resources would be lost to the Federal Government if this view 
were sustained, and that it would destroy at a blow an important 
element in the plan of conservation. The state maintained that 
denial of such authority would be an unjust discrimination in 
favor of states not containing government land. (Eighty per 
cent. of Utah’s entire area, and large percentages of other west- 
ern states, consist of federal domain.) ; 

The statement has been made that the maximum water 
horse-power available in the United States is about 61 780 000, 
without the development of available storage, only about one 
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tenth of which is developed and utilized. The power of navigable 
rivers alone is estimated 27 000 000 horse-power, of which but 
a small portion is developed. The present arbitrary laws con- 
trolling these rivers have limited development since they were 
enacted to about 140 000 horse-power. 

The necessity of abundant power at low cost is imperative 
at the present time, when efficiency and economy are sought, 
and some definite policy to enable those developments to be 
made without delay is urgently needed. It would appear that 
the present income tax laws cover all that is necessary without 
further legislation. A dam which will tend to improve naviga- 
tion, and relieve the Federal Government of a burden, should 
not be taxed for water power which has been created. 

It is gratifying in the national crisis that is so rapidly de- 
veloping that this Society has offered its services to the National 
Government through the Committee of Safety of this Common- 
wealth, and that our Past-President Gow is chairman of the 
most important sub-committee of defense which includes many 
other large contractors. Engineers may have many problems 
to contend with besides those previously mentioned in this 
address, and certainly no one will fail to codperate in matters 
involving the rights of the United States with reference to other 
powers, and the rights of American citizenship. 

The President wishes to express his appreciation of the 
codperation of the members and committees during the past 
year on various matters which have been brought to the attention 
of the Society, and bespeaks a successful year under the new 
guidance: that has been selected. 
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WitH the inevitable decay in wooden dams, the difficulty 
and cost of buying timber of the dimensions and character re- 
quired for building them, and the value of any saving in leakage 
which can be readily transferred into power, the days of the pic- 
turesque but leaky dams in New England are fast numbered; 
and they are rapidly being replaced by tight masonry dams which 
if thoroughly built make the most permanent and valuable 
asset to any water power. 

The writer had an opportunity this year to replace an old 
timber crib and masonry dam with a heavy concrete gravity 
structure which forms the subject of this paper. It is submitted, 
not with any idea of novelty or because it has solved any unusual 
problems, but simply to show the tendency towards more per- 
manent structures and the increasing value of water power on 
our New England streams. 

The Suncook Mills at Suncook, N. H., derive their water 
power from the Suncook River, a tributary of the Merrimack 
from the east, having its origin in large ponds, in the towns of 


Notre. This paper will not be presented at a meeting of the Society, but discussion is 
invited, to be received by W. L. Butcher, editor, 14 Beacon Street, Boston, before August I0, 
for publication in a subsequent issue of the JOURNAL. 


* Hydraulic Engineer, 66 Broadway, Lowell, Mass. 
213 


214 BOSTON SOCIETY OF CIVIL ENGINEERS. 


Pittsfield, Barnstead and Northwood, and entering the Merri- 
mack about seven miles below Concord, N. H. The China Mill, 
the lowest of the three mills of the Suncook Mills, can be seen 
from the main line of the Boston & Maine Railroad, just before 
reaching Concord; the automobile road to the White Moun- 
tains on the east side of the Merrimack goes through the village 
of Suncook; and the state highway from Concord to Lake Winne- 
pesaukee and Alton Bay follows up the Suncook River until it 
crosses the divide in the town of Barnstead: 

On ‘‘ Plat of Meremack River from ye. See up to Wene- 
pesoce Pond, also the Corses from Dunstable to Penny-cook. 
Jn°. Gardner.’”’ drawn previous to 1670, the Suncook (spelled 
‘‘Sunckook ’’) is shown as the most important tributary of 
the Merrimack River from the east. 

The drainage area of the river at the China Mill at its mouth 
is 264 square miles; the hills at the upper part are steep but the 
valleys broad; the water surface of ponds is about 4 020 acres. 
(or 6.3 square miles); the fall about 424 ft., or 12 ft. to the mile, 
of which 80 ft. is in Suncook at the Webster, Pembroke and 
China Mills of the Suncook Mills. At these three mills are 
approximately 3 000 h.p. of water, of which I 700 is at the 
China Mill. The name was given to this mill when its product 
was mostly heavy sheetings, shipped to the Orient. The 
mills have a good record, and have been manufacturing cotton 
cloth at this site since the Civil War. 

The China Mill is served by a canal about a quarter of a 
mile long and of ample proportions, the headgates and coarse 
racks being located just upstream from the old dam. (Fig. 1.) 
This dam, built about 1868, was of solid masonry construction 
for about a quarter of its length on each end, the middle por- 
tion being of timber A-frame type with a plank deck on the up- 
stream side. The masonry part was chiefly laid with little or 
no mortar, the stones being pinned together and partial water- 
tightness obtained by a facing of brick laid in mortar on the 
upstream side. On the canal side, the dam ended in a masonry 
pier, between which and the abutment were located two wooden 
sluice gates, about 4 ft. by 8 ft., intended to drain the pond and 
to aid in cleaning off the racks. Downstream from this abut- 
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ment ran a retaining wall about 50 ft. long, built in 1915 of heavy 
granite blocks laid dry. Beyond this was a gap of about 25 ft. 
and then a very old loose rubble wall extending downstream for 
about 60 ft. On the other side was an old abutment wall of 
granite blocks laid in mortar and extending downstream about 
30 ft. below the dam. 

The old dam, including the pier and sluice gates, was about 
146 ft. 6 ins. long, the pier reducing the effective length by about 
8ft. The average height was about 20 ft., and the head obtained 
at the mill was about 35 ft. The China Mill has ready for emer- 
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Fic. 1. THE OLD DAM AND LEAK THROUGH IT. ‘‘ THE OLD SWIMMING HOLE.’ 


gencies and dry weather an auxiliary steam plant. The pond, 
extending back to the Pembroke tail water, is small. 
Considerable leakage had developed in the old dam, partly 
in the masonry, but chiefly through the timber portion. This 
was estimated to amount to perhaps 75 h.p. The timber part 
was in bad condition (Fig. 2), and, although it had been rein- 
forced with extra bents some years before, it seemed likely that 
it would fail within two or three years. The possibility was at 
first considered of patching up the most dangerous places with 
concrete or other material, but the difficulties in the way of this 
plan were so great that it was finally decided to build an entirely 
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new dam downstream from the old one. (Fig. 3.) Later, when 
conditions made a more thorough inspection of the old dam 
possible, it was discovered that the wisdom of this decision was 
unquestionable. 

With the water at the crest of the old dam, there was a 
drop of about 18 ins. over some rapids below the Pembroke tail- 
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race of the next dam above; so it was decided to make the new 
dam that much higher than the old, thus giving a slightly greater 
pondage, but particularly a valuable increase of head without 
damaging the Pembroke power. 

During construction, the old dam was used as a cofferdam, 
and in order to make this possible it was necessary to arrange 
for wasting the surplus water through the China Mill canal. 
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At the lower end of this canal, and just below the penstock en- 
trance, was a sluiceway into the Merrimack River, but the lower 
end of this had been washed out completely. The reconstruc- 
tion of this sluiceway was therefore made preliminary to work 
on the dam. 


SLUICEWAY. 


In the first place, the wooden floor of the remaining part 
of the old sluiceway was taken up and a new concrete floor laid. 
The walls were of good masonry and left as they stood. The 
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new portion, 184 ft. long and 1o ft. wide, was then built. The 
floor and walls were of concrete, 12 ins. thick, and the walls, which 
were 4 ft. high, were reinforced to withstand earth pressure on 
the outside. For most of its length it was laid directly on the 
ground, the soil being of tough clay hardpan, but at the lower 
end it was built on a low stone fill. (Fig. 4.) At the outfall 
end in the Merrimack River (Fig. 5), piles and sheeting were 
driven and the wing walls supported on them to prevent under- 
mining. At the upper end, where there was a straight drop of 
three feet, railroad rails were laid in the floor to save it from 
wear. (Fig. 6.) This was also done at the upper end, just 


below the gate. 
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Fic. 4. SLUICEWAY OPEN DURING FLoop. - 


Fic. 5. SLUICEWAY. OUTLET INTO MERRIMACK RIveR. 
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Owing to the necessity of using the sluiceway before the 
concrete had hardened, leaks developed in the floor just below 
the gate; but the source of these was found after some difficulty 
and the leaks practically stopped. 


Fic. 6. SLturicEwAy. GATE CLOSED. 


When the water was first let into the sluiceway, a large hole 
was made in the new wall. This was probably due to some de- 
fective cement. The test results on this carload of cement were 
somewhat uncertain, but it was decided that they did not war- 
rant holding up the work by condemning it. The whole of the 
carload was used, but no further trouble developed from it. An 
adjustment was later made for one half this car. The hole thus 
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formed was patched later so that it was watertight, but, owing 
to cold weather coming on, it was impossible to smooth off the 
inside face of the wall where the patch was made. 

The cost of this job was high, owing partly to the nature of 
the work, partly to inefficient superintendence, and partly to 
the employment of more labor than was necessary incident to 
starting both jobs and in order that a sufficient force might be 
had when the dam was begun. The quantities and unit costs are 
as follows: 


Grading and excavation....... Seasons 179 cu. yds. @ $2.13 per cu. yd. 


Fortis. » i073 Ree Oe eer “41 rs sqait..,\@, 23.7¢. per sq. ft. 
Concretés os anc. eee err ere Sheps teen. 232 cu. yds. @ $9.15 per cu. yd. 
Concrete, including forms. ?.>°.-.. 00-2. 5- 232 cu. yds. @ $13.35 per cu. yd. 


Total cost of work= $4 185.18 


This work was begun about the 8th of August and finished 
about the Ist of September, when the force was transferred to 
the site of the new dam. 


Cuina Mitits Dam. 


The location of this dam was chosen at a point where the 
ledge seemed most favorable, 56 ft. 6 ins. downstream from the 
crest of the old dam. The new dam was made 147 ft. 2 ins. long, 
which, owing to there being no pier, gave it an additional length 
of about 8 ft. 6 ins. over that of the old dam. It was designed 
for a depth of water on the crest of 6 ft., the maximum observed 
by the mill officials in the past fifteen years being about 4 ft. 
Certain marks known to have been reached by the flood of March 
2, 1896, made the extra 2 ft. advisable. The design was a heavy 
section of solid concrete, with a batter on the back of 1 in oe 
and a parabolic face. (Fig. 7.) The dam was equipped with 
flashboard sockets. 

The abutment walls on each side were carried up 7 ft. above 
the crest. They were run upstream to the abutment of the 
old dam. On the north side where the old abutment wall was 
laid in mortar the new wall was built directly on top of it, the 
old wall being thought watertight. It later developed that it 
was not, so that it was necessary to put a thin facing of concrete 
over it. Downstream on this side, the new wall was sloped down 
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along the face of the dam, and then turned at right angles and 
run into the natural soil of the bank. Riprap was laid on the 
bank as additional protection for about 30 ft. further down- 
stream. 

On the south side, where the old wall was of dry masonry, 
it was faced with about 24 ins. of concrete. Below the dam this 
wall was sloped down as on the other side, and then run at right 
angles into the very old dry rubble wall. It was then carried 
downstream for 25 ft., making a facing for the old wall about 
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24 ins. thick. Beyond the end of the concrete, riprap was laid 
up along the foot of the old wall for the remainder of its length. 

On this side a sluice tunnel 5 ft. square was built which ran 
through the dam and upstream along the foot of the wall to just 
below the old sluice gates. At this point a hollow pier was built 
_up to the top of the abutment wall and a gate and hoist installed. 
The tunnel was made of reinforced concrete. The intention in 
running it upstream so far was for it to take the place of the old 
sluice gates when cleaning off the racks, as well as for draining 


the pond. 
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Construction was begun at the north end, on the opposite 
side from the canal, because the concrete plant was located there 
adjacent to the railroad and highway. The cement used was 
Lehigh, tests being furnished on each carload. The aggregate 
was gravel obtained from a bank about a mile away and hauled 
in carts to the job. The main part of.the dam was made of a 
I-3-5 mixture, although the sluice tunnel and certain parts of 
the walls were mixed 1-2-4. The gravel was very clean and did 
not vary greatly in proportions. A small amount of stone had 
to be added to the mix, and this was obtained mostly by screen- 
ing gravel at the bank. Two cars of crushed stone, however, 
were used for this purpose. 

A pool of some depth had been formed below the old dam, 
and it was found necessary to build a cofferdam across this in 
order to get at the foundation of the new dam. The foundation 
was of mica schist, mixed with some softer stone, most of which 
had been worn away. All loose material was barred or wedged 
off, but no blasting was done except to break up loose rocks too 
large to be handled by the derrick. In general, a sound bottom 
was found with very little excavation; but at several points 
there were pockets from four to ten feet deep full of loose material. 
Such pockets were found usually to overlie a stratum of blue 
clay hardpan a couple of inches thick. It appeared useless to 
take out the rock everywhere down to this stratum of clay be- 
cause in all likelihood another would be found some feet lower, 
and the amount of solid rock above it was enough to insure against 
any sliding on the clay. In one of these pockets a stream of 
water forced itself through the clay streak and bubbled up under 
the site of the dam. This leak was plugged, as far as possible, 
with bags, and forced back so that it came out near the upstream 
heel of the dam. Concrete was then poured as fast as possible 
into the crevice from which the flow came, forcing it back until 
it came-out upstream from the heel. 

Another pocket was found ‘at the foot of the old wall on the 
south side, so deep that to excavate it entitely would have en- 
dangered the stability of the wall. It was therefore cleaned out 
as far as was thought safe, and a seal obtained by carrying the 
concrete fill for the floor of the sluice tunnel out beyond the 
pocket to where sound rock lay at a higher elevation. 


The dam was built in four sections, beginning at the north 
end. A trestle was built out from the concrete mixer (Fig. 8), 
on the upstream side of the dam, and from this the concrete was 
dumped into the forms (Fig. 9). When convenient, chutes of 
galvanized iron pipe were used. Large stones, of sizes up to 
the capacity of the derrick, were placed in the dam as close 
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together as a proper bedding would permit. These stones were 
obtained from the excavation and river bed nearby. 

When the first section was nearly finished and the second 
begun, a heavy rain caused a sudden considerable rise in the 
tiver. This carried out a portion of the trestle and the forms for 
the second section, and washed much of the fill out of the coffer- 


Fic. 10. A LitTtLE Harp LUCK. 


dam (Fig. 10). The work was not delayed to any extent, how- 
ever, because it was possible to go on and finish the first section 
of the dam during the flood, and when the river went down, the 
concrete that had been placed in the second section was found 
uninjured. It was only necessary to rebuild part of the trestle 
and the forms that were destroyed. It was not necessary to 
refill the cofferdam, as its chief use was in building the first sec- 
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' tion, and it was found that by plugging a few of the leaks with 
bags the foundation of the remainder could be kept dry. 
Having finished the first and second sections and the north 
abutment wall, the fourth section, along with the sluice tunnel 
and the south abutment, was next built. This was a short sec- 
tion, just wide enough to include the sluice tunnel. A leak that 
had formerly come through the old abutment wall was taken 
through the new work in a pipe, and after the wall was finished 
the pipe was plugged. The water then followed along behind 
the new wall and escaped beyond the end of it downstream from 


Fic. 11. THE DAM ABOUT FINISHED. 


the dam. The source of this leak was not found, and, in view 
of the necessity for doing some more work in the near future 
towards improving the entranCe to the canal, it was not thought 
worth while to go to the expense of stopping it. 

While this section was under construction, the water that 
came through or over the dam was taken off through the gap 
where the third section of the dam was to be; but as soon as 
the fourth section was finished the water was diverted through 
the sluice tunnel and the foundation cleaned for the third sec- 
tion. The closing section of the work was thus a plain dam sec- 
tion (Fig. 11), uncomplicated by walls or other details, and 
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could be poured with the greatest despatch, thus minimizing 
the danger of another flood. It was practically finished in two 
days without encountering any difficulties. 

The best day’s work was on October 11, 1916, when 184 cu. 
yds., including large stone, were deposited in thirteen hours 
(8 A.M. to 11 P.M.) at a total cost of $3.98 per cu. yd., including 
labor and materials. 

In pouring the last lift of the first section, some trouble 
was given by a platform to facilitate dumping the concrete which 
was built out from the runway trestle and rested on the form. 
This caused the form to sag somewhat, but too much allowance 
was made for this, so that the crest on this section is about an 
inch and a half higher than it should be. This mistake was 
eliminated on the rest of the work. 

After the last section had been poured, the gaps in the walls 
where the runway trestle had been located were filled in, and the 
walls were backfilled with material from the excavation. This 
backfilling was not carried up to the top of the wall, but left 
somewhat below, so that the remainder of the fill might be made 
from time to time by the mills. 

The walls were designed for a backfilling of loosely laid 
rubble, thus making them of a fairly light section. The back- 
filling where the wall was self-supporting was done with this in 
view. 

The old dam was then torn out to below water level, the 
masonry being thrown over into the space between the dams, 
and the timber blasted and pulled out by the derrick. The old 
sluice gates were taken out and the pier torn down to water level, 
but the gate frame could not be entirely removed owing to water 
conditions. This was accordingly’left to be done when circum- 
stances permitted. 

When the pond was filled by the tearing out of the old dam, 
the new dam appeared to be quite tight, no indication of any 
leak being found. A considerable leak, however, developed 
around the north end, escaping over the wing wall below the 
dam. It was decided to try and stop this by facing the old 
masonry wall mentioned earlier in this account, and while this 
stopped most of the flow, enough remained to make a cut-off 
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wall advisable. Excavation was begun for this, starting at the 
end of the old wall where it joined the new work and running 
somewhat diagonally upstream and back into the bank. It was 
thought that by running the wall in this direction, rock would 
be found at a higher elevation. The natural soil which had 
never been excavated was, however, found to be so tight that it 
was not necessary to go down to ledge except near the wall. When 
the excavation had got down to the level of the wing wall, water 
stood in the trench, and, as it was thought that pumping might 

. open the leak wider, the work had to be continued on Sundays, 

when the pond could be drained out. When ledge was teached 
and uncovered back to a point where the natural soil began, 
concrete was poured into the trench up to the level of the top of 
the dam. From this point up to the top of the abutment wall 
the wall was made 12 ins. thick. The result was to stop the 
leak, the very small flow that remained being due probably to 
ground water. The weather had become quite cold before this 
wall was finished, but by heating the gravel a good quality of 
concrete was secured. 

Payment on this work was made on the basis of cost plus 
ten per cent. for the sluiceway and taking out the old dam; on 
the new dam the same except that the cost was guaranteed not 
to be more than $18 ooo if the quantities did not overrun 2 050 
yds. of concrete and 350 yds. of excavation. For any overrun 
there was to be added to the guarantee $2.00 per yd. for excava- 
tion and $8.00 per yd. for concrete. 

The quantities and unit costs on the work are as follows: 


eater eed VATIO Gs cite fie, oa Weatecutelobue «nies 646 cu. yds. @ $2.15 per cu. yd. 
YAM LORS C pete AS er aust ais # ais OS was 2b 14.990 sq. ft. @ 17.9c per sq. ft. 
Damyconerete...,. . 2.0... . cart See oe 2 385 cu. yds. @ $5.20 per cu. yd. 
Dam concrete, including forms,.......... 2 385 cu. yds. @ $6.33 per cu. yd. 
Total cost of dam (exclusive of sluice gate and hoist)............. $17 436.54 
Sluice vAaLeiand NOME. oes oreyd ainey stare k vinisle ss $520.55* plus freight on hoist. 
AUN g NOURE COND CAEN 5 oS ona on ejane woe os, aie 6 ough 2 = bn 2 Alp to 0 Vinge ea $182.52 
> Putting in cut-off wall Woo... 2. 6 oe a ee cc le cence eer neesvaeny $667.17 


The total cost of the sluiceway and dam, including prelimi- 
nary work, engineering and inspection, was $25 300, or $9.67 per 


* This does not include commission on gate hoist. 
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cu. yd. of concrete of all kinds in place, excavation, etc., being 
figured as preliminary work. 

The contractors for the work were the H. P. Cummings 
Construction Company; the engineer was the writer, and the 
resident engineer on the job was Walter H. Durfee, of Turners 
Falls, Mass., Power and Electric Company. 
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WHEN TO DIMENSION IN FEET AND INCHES AND 
WHEN IN INCHES ALONE. 


By Sturcis H. THORNDIKE.* 


MANY engineers are facing the difficulty of making a rule 
which will determine when dimensions should be stated in feet 
and inches and when in inches only. No standard rule has been 
adopted by engineers generally, and, so far as I can discover, 
even individual firms and organizations find difficulty in con- 
sistently following the rules they adopt. The attempt is some- 
times made to set an upper limit, say two feet, using inches 
alone below this limit and feet and inches at and above it, but 
no such arbitrary limit can be kept free from exceptions or 
appears likely to become a final and generally adopted standard. 
The problem is constantly before any one drawing plans, and 
consequently is of considerable interest. It perhaps lends itself 
more readily to consideration in a series of communications to a 
journal like ours, rather than to discussion at a meeting. It is 
with the hope of starting such a series that I offer the following 
suggestions. 

For use in engineering structures, the so- -called English 

system of measures provides two units of length, — the inch 

Note. This paper will not be presented at a regular meeting of the Society, but dis- 
cussion is invited, to be received by W. L. Butcher, Editor, 14 Beacon Street, before August 


10, 1917, for publication in a subsequent issue of the JOURNAL. 
* Fay, Spofford & Thorndike, Consulting Engineers, 308 Boylston Street, Boston, Mass. 
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and the foot. My suggestion is that these be regarded as serving 
two distinctly different functions. The first unit is adapted to 
stating the width and thickness of any material or member which 
is constant in cross-section, but may have any convenient 
length; that is, the inch is the convenient unit in which to state 
size as distinct from length or distance. For instance, we habitually 
use the terms 30-in. Bethlehem girder beam, 42-in. steel plate, 
16-in. brick wall, 30-in. vitrified clay pipe, 38 in. by 50 in. egg- 
shaped sewer, 36-in. cast-iron water pipe, 12 in. by 16 in. yellow- 
pine stick, 28-in. stone coping, 16-in. reinforced concrete slab, 
etc. We seem naturally to use the inch alone in these cases 
until the dimension exceeds five or ten feet. On the other 
hand, we do not speak of a 720-in. roadway. I therefore believe 
that — perhaps subconsciously —we are using the inch as 
distinct from the foot and its subdivisions as the convenient 
unit in which to state the size of most materials and members. 

The convenient unit for length or distance seems to be 
almost always the foot. This unit may be divided decimally, 
but such division is outside the scope of this present discussion. 
If it is to be divided into inches, and especially if a number of 
lengths or distances may sooner or later need to be added to- 
gether, the greatest convenience seems to be attained when the 
inch is regarded strictly as a subdivision of the foot, not as a 
different unit, and consequently when we state a length as 1 ft. 
7 in., HOE as 19) 10. 

This recognition of the existence of two units, one adapted 
for one purpose and one for another, may clear up much of the 
confusion and solve most of the difficulties, including the di- 
mensioning of plans. It sometimes results in stating the same 
dimension in two different ways on the same plan according to 
the purpose desired; for instance, the size of an I-beam may be 
15 in., but the distance from a plate on the bottom of it to a 
plate on the top of it will be 1 ft. 3 in. Whether this is an ad- 
vantage or not is open to question; to me it seems an advantage 
as emphasizing the difference in use between the two units. 

There will still remain a wide field for the exercise of dis- 
cretion. The limit of size to be stated in inches seems to be a 
matter of judgment and convenience rather than rule. We 
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speak of a 120-in. wheel base on an automobile, but of a 10-ft. 
sewer. There will also be differences of opinion on the distinc- 
tion between size and distance; one engineer will mark his 
concrete column 28 in. by 32 in. for convenience in figuring 
stresses; another will mark it 2 ft. 4 in. by 2 ft. 8 in., classing it 
as a mass of concrete. 

I cannot close without calling attention to the fact that 
this desirability of distinguishing between size and distance, 
which in our English system induces us to use two different units, 
hardly exists in the metric system, where, although the units 
are conveniently distinct, they are so easily convertible that 
the use of two or more units introduces no confusion or incon- 
venience. 

I trust that this communication may receive attention from 
other engineers faced with these difficulties, and may draw fire 
from them to the advantage of all of us. 


teh’ 
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NEEDS OF THE ENGINEERS IN WAR.* 


THE foregoing chapters have presented a very incomplete 
outline of some of the engineering duties and a few of the mili- 
tary duties which will devolve upon the engineer company officer 
in time of war. These subjects are large and have barely been 
_touched upon in this discussion, and there are others which have 
not even been mentioned. Nothing has been said upon the 
subject of infantry tactics, which will probably occupy as much 
of an officer’s time as the technical work. Similarly, no men- 
tion has been made of the services of security and information, 
with their subdivisions of outposts, advance and rear guards, 
patrolling and minor tactics. Camp sanitation, though. often 
introducing problems in disposal of waste and protection of food 
and water supply which would tax the ingenuity of the average 
municipal sanitary engineer, has been omitted, and also the 
subject of military law and government. Coming down to the 
field of engineering itself, there will be found no mention of roads 
and railways, though not every engineer knows how to lay a 
corduroy road correctly, or that the gage of a military railway is 
made 4 ft. 9 ins., to allow for irregularities of track laying. All 
these things are beyond the scope of a work of this character, 
the main purpose of which is to point out the way for the engi- 
neer, not to instruct him. It is hoped, therefore, that the ma- 
terial presented will give an idea of the magnitude of the prob- 


* From “‘ Military Preparedness and the Engineer,” by Ernest F. Robinson. Copy- 
right, 1916, by Clark Book Co. Reprinted by permission of Clark Book Co, 
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lems which will confront engineers in war, and point out the 
necessity of individual preparation. 

Need of Officers and Non-Commissioned Officers. The army 
which would be required by the United States as a defense against 
invasion is placed, by the most conservative estimates, at one 
million men. In the Civil War we called two million and a half 
men to the colors, and that was before the days of large armies. 
With an army of one million we should need 60 000 engineers, 
of whom 2 000 would be officers and II 500 non-commissioned 
officers. The latter are as important to the army as the officers, 
and particularly so in the engineers. No man should hold a 
corporal’s warrant who is not fully capable of performing the 
duties of a foreman of construction on civil works, and the grade 
of sergeant requires a man competent to fill the position of over- 
seer or superintendent on a construction job. Every engineer 
must not think that his training would in itself entitle him to a 
commission. Many who entertain this view might find it diffi- 
cult to hold down a sergeant’s job. It is, however, within the 
reach of every engineer to qualify himself for a commission, and 
those who do not are contributing to the shortage of officers which 
will occur upon the outbreak of war, as well as depriving them- 
selves of a military position on a par with their education and 
social connections. 

First-class privates of engineers are skilled workmen: car- 
penters, blacksmiths, machinists, riggers, electricians, and me- 
chanics of all kinds. Technical men can even find a place in the 
ranks as sketchers, etc. Second-class privates are of the class of 
outdoor workmen met at civil works. Lumbermen, miners, 
boatmen, teamsters, chauffeurs and laborers are fair examples of 
men useful in the engineers. The lines between the two grades 
of privates are not closely drawn, length of service, special ex- 
perience or adaptability often advancing a man from one to the 
other. 

It is probable that many engineers must serve in the ranks 
as privates and non-commissioned officers, and there is no dis- 
grace in such service. The best citizens of Europe are doing 
this now, and there is no reason why Americans should be 
exempt when the time comes. Professor Rawson, in his ‘‘ Naval 
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Battles of the World,” says of the officers and men aboard the 
warships, ‘‘ All in the service are equally servants of the state, 
and each position is an honorable one, the grades of honor as- 
cending with the degree of responsibility required.” A company 
commander respects and relies upon an efficient and dependable 
non-commissioned officer as much or more than upon his sub- 
altern officers. Many of the sergeants of the United States 
Engineers have a reputation throughout the army for their 
engineering skill, and their practical knowledge of the details of 
the engineer soldier’s work is probably in excess of that of many 
officers. It means something to be a sergeant in the engineers. 

But all cannot be privates, corporals or sergeants. There 
must be about 2 000 officers, and the engineers of the country 
must furnish them. There are about 248 in the Corps of Engi- 
neers of the Regular Army, and less than 100 in the National 
Guard, probably less than 300 in all who could be relied 
upon for active field duty. The field officers can be supplied 
from the regular army, but about 480 captains, 960 first lieuten- 
ants and 360 second lieutenants must be found somewhere, and 
from where do they come? From civil life direct? Does any 
engineer reader who has had no military training believe that 
he can successfully lead engineer troops in the field? Men are 
quick to detect uncertainty or hesitation in an officer, as a horse 
recognizes lack of confidence on the part of his rider, and to lose 
faith in their leader is the first step toward the complete dis- 
organization of troops. 

General Morrison, author of ‘ Minor Tactics’ 
fantry Training,” says: 

‘The responsibility resting upon an officer in time of war 
is great. His mistakes are paid for in blood. To seek a com- 
mand in war beyond his capabilities is no less criminal than for a 
man with no knowledge of a locomotive or railroading to attempt 
running the engine of a crowded express train on a busy line.” 

National Guardsmen as Officers of Volunteers. Since engi- 
neers have taken up seriously the question of military prepared- 
ness, the writer has been approached by a number of technical 
men seeking information regarding service in the engineers of 
the National Guard. Some of these desire to enter as officers, 


’ 
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which is, of course, not possible except to those who have had 
definite experience in military engineering. Most of them ask, 
‘ How long will it take to become an officer?”’ To this, no defi- 
nite answer can be given, as the time required depends upon 
several factors, — the man’s ability, the existing vacancies and 
the competition developed. In the writer’s company, during 
one year, three technical men, with no previous military ex- 
perience, were commissioned second lieutenants after one year’s 
service. This required extensive preparation on their part, and 
more time was spent in study than at regular drills; but any 
engineer who is ambitious enough to work, and has confidence 
in his ability to win out in competition with other men, may do 
the same. 

It is realized, however, that, with a large technical personnel 
in the Engineers, well-qualified men might fail to obtain com- 
missions through lack of vacancies, and thus become somewhat 
discouraged after a length of service which, in their opinion, 
should entitle them to advancement. The answer is simple. 
If you cannot hold commissioned rank in the National Guard, 
you can insure that in event of war you will immediately receive 
the rank for which you are qualified. Under the provisions of an 
Act of Congress of January 21, 1903, any person in the army or 
the National Guard, or with previous experience in either, may 
apply to the Division of Militia Affairs of the General Staff for 
an examination in any grade for which he thinks himself quali- 
fied. Upon passing, he receives a certificate entitling him to a 
commission in any volunteer force, outside the organized militia, 
which may hereafter be raised. 

The National Guard can thus perform a great service in 
fitting men for commissions in the volunteers. A number of 
militia organizations — as, for instance, the 7th New York In- 
fantry — have always furnished large numbers of officers of 
volunteers in past wars, and there is no reason why the engineers 
should not do the same for their own branch of the service. This 
will require additional work for the officers, in holding schools 
for the men and instructing them in subjects in advance of their 
duties in the ranks, and will necessitate extra attendances for 
the men, but such work would be entirely voluntary, and the 
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man can decide for himself whether he wishes to spend the time 
to acquire an officer’s training. 

The dream of some National Guard officers is an organiza- 
tion at war strength, ready to take the field intact, and, were the 
organized militia sufficient in numbers for all demands that might 
be made, such a situation would indeed be ideal. But, under 
the present system, we must be reconciled to losing our best- 
trained men to the volunteers, where they will become officers 
and non-commissioned officers. It would be manifestly unfair, 
both to these men and to the volunteer organizations, to retain 
them in the militia for the sole benefit of the latter. Probably 
the best-trained infantry troops that could be put into the field 
would be the battalion of cadets at West Point, but their use as 
such would be very poor management, to let many organizations 
suffer from a lack of competent officers, in order that one small 
part of the army might be highly efficient. 
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Garbage and Refuse Disposal Plants 


MUNICIPAL — INSTITUTIONAL — INDUSTRIAL 
The modern approved methods of Disposal by 
Incineration or Reduction 


FAY, SPOFFORD & THORNDIKE 


Consulting Engineers 


BRIDGES AND eae STRUCTURES OF 
STEEL AND MASONRY. FOUNDATIONS. 
RIVER AND HARBOR WORKS 


FREDERIC H. Fay CHARLES M. SPOFFORD 
STURGIS H. THORNDIKE 


308 Boylston Street, Boston, Mass. 


GEORGE W. FULLER 


M. Am. Soc. C. E. M. Am. Inst. Cons. E 
Consulting Hydraulic Engineer and Sanitary Expert 


JAMES R. McCLINTOCK 


Water Supply and Purification, Seven and 
Drainage, Disposal of Sewage and Refuse, 
Investigation of Epidemics, Public Utilities 
Valuations, Supervision of Construction and 
Operation. 


170 Broadway, New York, N. Y. 


SANFORD E. THOMPSON 
M. Am. Soc. C. E. M. Am. Soc. M. E. 
Consulting Engineer 
Design of Steel and Reinforced Concrete; 
Review of Plans ; Estimates and Appraisals ; 
Tests of Cement and Concrete ; Organization of 

Construction and Industrial Work. 


OFFICES AND LABORATORY 
136 FEDERAL STREET, BOSTON 


LEWIS D. THORPE 
Civil and Sanitary Engineer 


Water Works, Sewerage and Sewage 
Disposal 
Supervision of Construction and Operation 
201 Devonshire Street 
BOSTON, MASS. 


EPHRAIM HARRINGTON 


M. Am. Soc. C. E. 
Consulting and Advisory Engineer 


EXAMINATIONS, ESTIMATES AND REPORTS. 
Private and Municipal Improvements and Developments. 
PRELIMINARY SURVEYS, DESIGNS AND SUPERVISION. 


20 Pemberton Sq. Boston 


WESTON & SAMPSON 
ROBERT SPURR WESTON G. A. SAMPSON 
Laboratory for the Analysis of Water, 
Sewage, Filtering Materials, etc., Design, 
Inspection and Supervision of Water Puri- 

fication and Sewage Disposal Plants. 


14 BEACON STREET, BOSTON, MASS. 
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PROFESSIONAL CARDS. 


WHITMAN & HOWARD 


Civil Engineers 


(Established in 1869) 


220 Devonshire Street Room 504 
BOSTON 


J. R. Worcester E. BE. Pettee G. H. Brazer 
MEMBERS OF Am. Soc. C. E. 


J. R. WORCESTER & CO. 


Consulting and Designing 
Engineers 


Bridges Foundations 
Steel and Reinforced Concrete Construction 


79 MILK STREET, BOSTON 
Cement Testing Laboratory at Waltham, Mass, 


Please mention the Journal when writing to Advertisers 


BUREAU OF TESTS, Inc. 


Inspecting Engineers 
and Chemists 


Herbert L. Sherman, President 
Joshua L. Miner, First Vice-President 
A. B. Bellows, Second Vice-President 
Wm. F. Zimmermann, Secretary 

Tests and inspection of Iron and 
Steel, Cement and Concrete Materials, 
Road Materials, Pipe, Wire and Machin- 
ery of all kinds. 

Chemical Analyses and Research. 

Our own laboratories and inspectors 


at all important points. 
12 Pearl Street 
BOSTON 


*Phone, Fort Hill 3038 


NEW ENGLAND 
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SIMPSON BROS. CORPORATION 
MPSON DROS. 22. 


ENGINEERS AND CONTRACTORS 
FOR 


REINFORCED CONCRETE 
CONSTRUCTION 


tS 


MEP? BRos 


ORPORATION 


ROCK ASPHALT FLoorRsS — GRANOLITHIC FLOORS. 
166 ot BOSTON 


SIDEWALES, CURBING, STEPS, BUTTRESSES, ETC. 
SIMBROCO CONCRETE STONE BUILDING TRIM. 
LA Ste tte Oe A an ee eS 

HASSAM CONCRETE STREET PAVEMENT. 


ROCKPORT GRANITE 


permanently resists all 
action of Sea Water 


It is an undeniable fact that chemical changes take place in the 
cement of CONCRETE construction exposed for any number of 
years to sea water, changes that are certainly not for the better. 


NVo changes take place in Rockport Granite. It is permanent, and 
it is impermeable; and these FACTS are beyond question. 
The same facts apply to masonry work of every description — 
Rockport Granite is the ONE material of PERMANENCY. 


A combination of Quality and Low Price is offered in Rockport 
Granite, full details of which will be supplied upon request. Write. 


ROCKPORT GRANITE CO. = Rockport, Mass. 


Cc. HARRY ROGERS, Treas. and Gen’l Mgr. 
BRANCHES : 


New York, 21 Park Row, Represented by F.E. Foster. Chicago, Chamber of Commerce 
Bldg., Represented by J. D. Duffy. Boston, 31 State St. Winnipeg, Canada,N. J. Dinnen Co. 


EDWARD A. TUCKER COMPANY 


Concrete Engineers 


Designs and Estimates Submitted Structural Steel 
Concrete Reinforcement Fabrication and Erection 


ESSEX BUILDING - 683 ATLANTIC AVENUE, BOSTON 


Opp. South Station 


Direct Mill Connections Warehouse, Cambridge Shop, Camden, N. J. 
Telephone, Oxford 4670 
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Holbrook, Cabot & Rollins Corp’n 


Heavy Masonry and Concrete Con- 


struction, Deep Foundations 


6 BEACON STREET BOSTON, MASS. 


Contractors 


Charles Building, 331 Madison Avenue 
New York, N. Y. 


JAMES W. ROLLINS, President 
FREDERICK HOLBROOK, Vice-Pres., and Gen’l] Manager 


THOMAS B. BRYSON, Second Vice-President 
WILLIAM S. PATTEN, Treasurer 
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Use washed and graded sand and 
gravel for concrete work. 


Tt insures permanency, and reduces 
labor cost. 

llustration shows first operation in 
handling. 

We are equipped to make prompt 
shipment on large contracts. 


DEPENDABLE SERVICE 
WINTER OR SUMMER 
NEW ENGLAND SAND & GRAVEL CO. 
WEST PEABODY, MASS. 

’Phone, Peabody 244-M 


WARREN FOUNDRY 4” MACHINE CO. 


i114 Broadway, New York City 


MANUFACTURERS OF 


Cast Iron Gas and Water Pipe 
ALSO ALL KINDS OF FLANGE PIPE AND SPECIAL CASTINGS 


R. D. Wood G&G Company, 
Philadelphia, Pa. 


Engineers Iron Founders Machinists 


Pumping Engines, Centrifugal Pumping Machinery, Gas Pro- 
ducer Power Plants (and big installations) Gas Hake Cast 
ie Pipe, ‘Valves and Hydrants, Water and Gas Works Ap: 
pliances. 
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STONE & WEBSTER 


FINANCE public utility developments. 


BUY AND SELL securities. 


DESIGN steam power stations, hydro-electric 
developments, transmission lines, city 


and interurban railways, gas _ plants, 


industrial plants and buildings. 


CONSTRUCT either from our own designs or 


from designs of other engineers or 


architects. 


REPORT on public utility properties, pro- 
posed extensions or new projects. 


MANAGE railway, light, power and gas com- 


panies. 


NEW YORK BOSTON CHICAGO 


Please mention the Journal when writing to Advertisers 


x ADVERTISEMENTS. 


Bay State Dredging & Contracting Co. 
CONTRACTORS 


River and Harbor Improvements 
Sea Walls, Breakwaters, Concrete and General 
Construction Work 


247 Atlantic Ave., Boston, Mass. 


Fort Hill 1689 


Telephones Fort Hill 1690 


JAMES E. CASHMAN, Treas. and Gen. M¢gr. 
GORHAM H. WHITNEY, President 
DAVID J. WHITE, Secretary 


WALDO BROTHERS 


BOSTON, MASS. 


Ui 
NEW ENGLAND AGENTS FOR 
ATLAS PORTLAND CEMENT 
AKRON SEWER PIPE 


U. HOLZER, 
BOOK - BINDER 


25 Bromriztp Sr., Boston, Mass. 
ESTABLISHED \870, 
All kinds of Books bound and repaired. 


Maps and Charts mounted. Telephone 
Portfolios, Scrap Books, Blank Books, etc., made to order. and 
Lettering in Gold; Paper-Splitting; Inlaying; etc. Elevator 


Photographs Mounted on Card or Paper without Cockling. 
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F. F. JONSBERG Co. 
Engineering Construction 


Switch Cell Construction 


733 OLD SOUTH BUILDING 
BOSTON 


THE EXTREME HIGH QUALITY OF 


PENNSYLVANIA PORTLAND CEMENT 


MAKES ITS USE ESSENTIAL WHERE 
WORK OF THE HIGHEST CLASS IS DESIRED 


PENNSYLVANIA CEMENT CO. 


NEW YORK OFFICE BOSTON OFFICE 
- 30 East 42d St. 161 Devonshire St. 
NEW YORK BOSTON 

101 Park AVENUE 683 ATLANTIC AVENUE 


J. W. BISHOP COMPANY 


GENERAL CONTRACTORS 


WORCESTER 
109 Foster STREET 


PROVIDENCE 
617 Butter Excranes 


GEO. A. BLAIR L. L. STREET W. O. WELLINGTON 
ISAAC BLAIR & CO., Inc., General Contractors 
Shoring and Moving Buildings a Specialty 
433 Harrison Avenue, BOSTON 
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The Popularity of 


BITULITHIC 


is Founded on Quality 


It is economy to pave your streets with the best material at first, and have a con- 
struction which will meet with all the demands of the present auto traffic. 

Cities which have used BITULITHIC are constantly repeating contracts for it, as 
they have found it is cheaper to get the best bituminous construction (BITULITHIC) in 
the beginning, rather than experiment on inferior forms, — thus saving the city money in 
the end, and having a street that is good at all times. 


BOSTON, MASS. 
Bitulithic Pavement. Columbia Road (at Hewins Street). Laid over old Macadam, 1915 


BITULITHIC 


is an asset —It is an investment — not a speculation 


There is no guesswork. Nothing but quality in the construction of BITULITHIC. 
It is constructed under scientific methods, and under close laboratory supervision. 


The best of stone and’ bituminous cement is used, which makes BITULITHIC 
Unequaled in reputation Unquestioned in quality Unrivaled in popularity 
The Pavement of prestige, — BITULITHIC 
Do not hesitate, — investigate BITULITHIC 


BITULITHIC has the merits that a first-class pavement should have.— Everything to 
gain. — Nothing to lose. 


Insist on BITULITHIC 


WARREN BROTHERS COMPANY 
Executive Offices, BOSTON, MASS. 
District Offices 


NEW YORK, N. Y. UTICA, N. Y. RICHMOND, VA. PORTLAND, ORE. 

ROCHESTER, N. Y. CHICAGO, ILL. TORONTO, ONT. NASHVILLE, TENN. 

PHOENIX, ARIZ. LOS ANGELES, CAL. ST. LOUIS, MO. VANCOUVER, B. CG, 
WINNIPEG, MAN. MONTREAL, P. Q. 
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THE CHARLES R. GOW COMPANY 


Contractors for Engineering Construction 


No. 166 DEVONSHIRE STREET 


BOSTON, MASS. 


CHARLES D. WHEELER 
Insurance 


Telepnone 5231 Main / 65 KILBY STREET, BOSTON 


Liability, Fire, Life, Accident, Marine 
and Automobile Insurance 


ALSO CONTRACTORS’ BONDS AT LOWEST RATES 
CONSISTENT WITH ABSOLUTE SECURITY 


Spaulding-Moss Company 
BLUE PRINTERS 


Blue Prints made from profile and other long tracings in continuous 
lengths. Small or large orders furnished in 
the quickest possible time. 


A full line of DRAWING MATERIALS in stock at Lowest Prices 


44 FEDERAL STREET, BOSTON, MASS. 


TELEPHONE, MAIN 6001 
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PROMPT SERVICE GOOD QUALITY FAIR PRICES 
HAROLD L. BOND COMPANY 
HAROLD L. BOND, Pres. GEORGE S. HEDGE, Treas. 


TOOLS AND MACHINERY 
For All Forms of Construction Work 


Boilers, Engines, Pumps, Dump Cars, Derrick Fittings, Blocks, Rock Drills, 
Dynamite, Blasting Supplies, Iron and Steel 


RAILROAD, MILL AND CONTRACTORS’ SUPPLIES 
383-391 ATLANTIC AVENUE : : : : : BOSTON 


Long Distance Telephone 


C.D.Kirkpatrick,Mgr. S.P.Gates, Asst. Mgr. 
joi BDDER 8 PROBST: tc 1B. Ei SMUrH sac MING. 


EsTABLISHED 1878 


Surveying Instruments] jrresran AND DRIVEN WELLS 
REPAIRING FOUNDATION BORINGS 

BLUE AND BLACK PRINTS Engineers and Seater es oo Beales and Private 

Scies | Office: 1st NATIONAL BANK BUILDING, 

Drawing Materials 60 FEDERAL STREET, BOSTON, MASS 


RIDEOUT, CHANDLER & JOYCE 


Engineers and Piping Contractors 
178 HIGH STREET - BOSTON, MASS. 


Steam Specialties, Engineers’ Supplies 


Piping of All Kinds Furnished or Brected 


COLEMAN BROS. 


General Contractors 


Main Office 
/ 
1 Marginal St., Boston Address 
Chelsea 166 Devonshire St. 
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THIS SPACE 
Is 
FOR SALE 


Machine Shop 
Extension, 
fore River 

Shipbuilding 
Corporation, 
Quincy, Mass. 


=e te oe 

idd ” 
This building was erected on our regular cost-plus-profit basis —a 
basis of mutual confidence — of value received and satisfaction given. 
And the result could not but be right. 


That is the way we build factories— power houses — dams — 
warehouses — of reinforced concrete and brick and steel. 


ABERTHAW CONSTRUCTION CO. 


Contracting Engineers Specializing in Concrete 


27 SCHOOL STREET wa BOSTON 
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A. B. SEE 
ELECTRIC 
ELEVATORS 


Established 1883 


ELECTRIC ELEVATORS OF 


oe ALL TYPES 
LOKMAGAZINE (ATALGG 
LAWSSOB PRINTING. oS Sealy p boa eer 
TEED PE RE PS New Yor ersey Ulty 
A Ne 184 DiGH Stk =e E Boston New Jersey 
Ro gee Wanar urion OF BOSTON, MASS Hartford 
BOSTON ELEVATED RAILWAY Jersey City Montreal 
Philadelphia Canada 
Washington 
Baltimore BOSTON OFFICE 
par: Minot Building 
Toronto 111 Devonshire St. 


EASTERN BRIDGE @ @ 


2 @Q STRUCTURAL CO. 


Worcester, Massachusetts, 


For Prices on all Classes of 


STEEL AND IRON WORK. 


WE DESIGN AND MANUFACTURE 


ROOF TRUSSES, GIRDERS, COLUMNS, STAIRS 
AND FIRE ESCAPES FOR BUILDINGS .... 


FOOT BRIDGES, HIGHWAY BRIDGES, RAILROAD BRIDGES 


We Carry a Large Stock of 
I-:BEAMS, PLATES AND ANGLES 


Can Make Quick Deliveries. 3 2» Send in Your Inquiries. 
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PERRIN, SEAMANS & CO, 


Machinery, Tools and Supplies 


FOR 
Construction Work 


57 OLIVER STREET, BOSTON 


EDWARD F. HUGHES |SCIENTIFIC BOOKS 


Artesian and Driven Wells AND PERIODICALS 


for 


eater Sensi PTvete |THE OLD CORNER BOOK STORE 
27-29 Bromfield Street 


954 Oliver Building, 8 Oliver Street, Boston, Mass. 
TEL. 1633 MAIN BOSTON, MASS. 


DETROIT GRAPHITE COMPANY | Zr tc Pretectes of all metel surfaces 
PAINT MAKERS DIXON’S 


Special Penstock and Standpipe Paint 
“Superior Graphite Paint” for Steel | S51 © 1¢ - P A I N ; 
Bridges and Buildings GRAPHITE 
: Write for Color Card and Booklet No. 109-B 
94 Milk St., Boston, Mass. | JOSEPH DIXON CRUCIBLE COMPANY 


JERSEY CITY, N. J. 


JOHN E. PALMER 
JOHN G. HALL & CO. Contracting Engineer 


Contractor for Sewers, Water Works, 
Concrete Bridges, Concrete 
Foundations, etc. 


F i L ; iY ‘C= Room 1012, Old South Building 
Boston, Mass. 


Telephone, Fort Hill 1731 


114 STATE STREET, BOSTON 


Assnriated Architects Printing & Supply Co. 


144 CONGRESS STREET, BOSTON 


BLUE, BLACK AND VANDYKE PRINTING ON PAPER OR LINEN 
BLACK ON WHITE REPRODUCTION PROCESS — ANY COLOR 
DRAWING MATERIALS AND SUPPLIES 


TELEPHONE, FORT HILL 4013 
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APPROVAL 


HERSEY DETECTOR METER 


The Hersey Detector Meter has 
been accepted for eleven years in 3 
4; 6,8; 10’and 12’ sizes without. any 
restrictions or conditions of any 
kind by every Insurance Company, 
Stock and Mutual, doing business 
in the United States, and by the 
Water Departments ang svavam 
Companies in more than 500 Cities 
and Towns for use on over 3.000 
Fire. Services, protecting means 
42,000,000,000. worth of Insured Property 


MEROLY MANUFACTURING COMPANY 


BOSTON COLUMBUS,O. SAN FRANCISCO 
NEWYORK — PHILADELPHIA LOS ANGELES 
CHICAGO ATLANTA PORTLAND, ORE. 
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